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中得到应用。g 石墨炔衍生物结构与 γ 石墨炔衍生物类似，不同的是碳链只存在
























Two dimensional carbon material is one of the most active research direction in 
polymer material science, synthesis and separation of new and different dimension of 
carbon allotrope is the focus over the past twenty or thirty years. 2010, Andre Gaim 
and Konstantin Novoselov was awarded the Nobel prize in physics because of the 
graphene groundbreaking research, the study of carbon materials has entered a new 
stage, inspired scientists to study the new type of carbon allotrope. In recent years a 
new two-dimensional material graphyne has aroused wide concern. Due to its special 
electronic structure and pore structure, graphyne has a important application prospects 
in the information technology, electronics, energy, catalysis and optoelectronics field. 
In this paper, we use the first-principle calculations based on density functional 
theory (DFT) to investigate the energetic stabilities and electronic structures of two 
graphyne derivatives (γ-N and g-N). The studied γ-Ns consist of hexagon carbon rings 
connected by one dimensional carbon chains with various numbers of carbon atoms 
N=1-6. The results show that the parity of number of carbon atoms on the carbon 
chains has a great influence on the structural stability and electronic properties of the 
system. γ-Ns with odd-numbered carbon chains possess continuous C—C double 
bonds, energetically less stable than those with even-numbered carbon chains have 
alternating single and triple C—C bonds. The electronic structures indicate that γ-Ns 
can be either metallic (odd N) or direct band gap semiconductor (even N). The 
existence of direct band gap can promote the efficient conversion of photoelectric 
energy, which indicates the advantage of γ-graphyne in optoelectronic devices. g-N has 
a similar structure of γ-N, except that the carbon chain is present only in one direction 
and the number of carbon atoms on the carbon chain is N = 1~8. The results show that, 
unlike γ-Ns, the parity of number of carbon atoms on the carbon chains has little effect 
on the structural stability and electronic properties of g-Ns, and they all show metallic 













Our first-principle studies indicate that introducing carbon chains between the 
hexagon carbon rings of graphene gives us a method to switch between metallic and 
semiconductor electronic structures by tuning the number of carbon atoms on the 
chains and provides a theoretical basis for the design and preparation of tunable 𝑠 −
𝑝 hybridized two-dimensional materials and nanoelectronic devices based on carbon 
atoms. 
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解，实验上已知的材料薄膜不能低于一定厚度。然而 2004 年 Andre Geim 和
Konstantin Novoselov 从石墨晶体上通过机械剥离获得了单层的石墨烯，打破了理
































要同素异形体的基本构成单元。如 1D Carbon nanotubes(1D)可以用石墨烯卷曲形
成，堆叠形成 graphite(3D)， Fulleren(0D)则可被石墨裹成球状形成。石墨烯作为
碳的二维晶体结构，它的出现最终为人类勾勒出一幅从 0 维到 3 维的完美画面（图
1）。大范围的共轭π键使其拥有非凡的热学、机械和电子性能，是长期以来许多
理论研究感兴趣的领域，并越来越受到实验物理学家的青睐。 
事实上，对人们而言，石墨烯并不陌生。早在 1947 年，Philip Wallace 就开





哥伦比亚大学的 Philip Kim 用“石墨铅笔”在基底上获得了 10 层的石墨薄片层，



















理想的紧贴在基板上，所以他们将石墨烯放置在镀有一层 SiO 的 Si 片上，使用光
学显微镜通过光的干涉找到这些样品中的 graphene。  
 
图 1.2 （a）石墨烯模型图   （b）石墨烯高分辨透射电子显微镜（HR-TEM）图像 































































































































和弹性模量为 125GPa 和 1.1TPa[41]。Graphene 的抗拉强度为 42N/m,是普通钢（约













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
